A Gram-stain-negative, facultatively anaerobic rod with a polar flagellum, designated strain JYr13 
The genus Ferrimonas, which belongs to the order Alteromonadales, was proposed by Rosselló -Mora et al. (1995) to accommodate Gram-negative, salt-requiring, facultatively anaerobic, chemoorganotrophic motile rods with a polar flagellum. At the time of writing, five species in this genus had been described: Ferrimonas balearica (Rosselló -Mora et al., 1995) , Ferrimonas marina (Katsuta et al., 2005) , Ferrimonas senticii (Campbell et al., 2007) , Ferrimonas futtsuensis and Ferrimonas kyonanensis (Nakagawa et al., 2006) . In the present study, the exact taxonomic position of a Ferrimonas-like strain, strain JYr13 T , was determined by using a polyphasic approach.
A sediment sample was collected from an amphioxus breeding zone located in Shazikou, Qingdao, China (36 u 59 N 120 u 329 E) in November 2009. Sediment (1 g) was suspended in 5 ml sterile seawater and 100 ml aliquots of 10 2 -and 10 3 -fold seawater-diluted samples were spread onto triplicate marine R2A agar (MRA; containing l 21 of 75 % seawater: 0.5 g yeast extract, 0.5 g proteose peptone, 0.5 g Casamino acids, 0.5 g glucose, 0.5 g soluble starch, 0.3 g sodium pyruvate, 20 g agar; Suzuki et al., 1997) . The plates were incubated at 16 u C for 2 weeks in the dark. Individual colonies showing different traits were picked and purified by successive streaking and restreaking on MRA. The isolation procedure yielded several strains that shared ,97 % 16S rRNA gene sequence similarity with each other. The isolates were stored in sterile 0.9 % (w/v) saline supplemented with 15 % (v/v) glycerol at 280 u C.
One of these isolates, designated JYr13
T , a yellowish colony belonging to the Gammaproteobacteria, was maintained at 16 u C on MRA for further study. The purity of the final culture of strain JYr13
T was confirmed by microscopic examination and partial sequencing of the 16S rRNA gene.
For 16S rRNA gene sequencing, cells grown on MRA at 28 u C for 48 h were washed off using sterile 0.9 % (w/v) saline and harvested by centrifugation. Extraction and purification of total genomic DNA and PCR amplification of the 16S rRNA gene were performed according to the methods described by Jin et al. (2010) . The 16S rRNA gene was amplified using two universal primers (B8F, 59-AGAGTTTGATCCTGGCTCAG-39; B1510, 59-GGTTACCTTGTTACGACTT-39). The amplification products were purified using an agarose gel DNA purification kit (TaKaRa Biotech, Dalian, China) and sequenced using primers B8F and B1510 by Shanghai Biosune (China) with an Applied Biosystems automatic sequencer (ABI 3730). The nearly complete 16S rRNA gene sequence of strain JYr13 T (1416 nt) was submitted to public databases to search for similar sequences using the BLAST algorithm. The identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed using MEGA version 4.0 (Tamura et al., 2007) after multiple alignment of data using CLUSTAL X (Chenna et al., 2003 , respectively. A maximum-parsimony phylogenetic tree was created using members of the genus Ferrimonas and five other members of closely related taxa (Fig. 1) . Strain JYr13
T clustered with the genus Ferrimonas and formed a separate lineage in a robust and well-supported subcluster with F. kyonanensis, indicating that the isolate was a novel member of genus Ferrimonas (Fig.  1) . The topologies of the neighbour-joining and maximumlikelihood trees were essentially the same (data not shown).
Standard protocols (Beveridge et al., 2007; Tindall et al., 2007) were used to test Gram staining and flagellum staining, catalase and oxidase activities, degradation of casein, starch, gelatin, Tween 80, DNA and urea, nitrate reduction, H 2 S production from thiosulphate and indole production from L-tryptophan. The presence of flagella was also determined using transmission electron microscopy (JEM 1200EX; Jeol) using cells harvested after incubation on MRA or in marine R2A broth (MRB) for 12 h, washed twice with 50 mM phosphate buffer (pH 7.5) and negatively stained with 1 % (w/v) phosphotungstic acid. Swimming mobility was tested on tryptone agar (1 % tryptone, 2 % NaCl, 0.6 % agar). Growth under anaerobic conditions was determined after incubation in an anaerobic chamber on MRA for 7 days at 28 u C. Fe(III) oxyhydroxide (Lovley & Phillips, 1986) , Fe(III) citrate, SeO 3 2-and SeO 4 2-as electron acceptors were tested in bicarbonate-buffered medium supplemented with 5 mM lactate (Nakagawa et al., 2006) . Briefly, cells were added to serum bottles (10 8 cells ml
21
) and cultivated at 28 u C under anaerobic conditions for 7 days. The iron-reducing activity was measured by the ferrozine method (Kostka & Nealson, 1998) and the reduction of SeO 3 2-and SeO 4 2-was detected by the observation of an orange-to red-coloured precipitate in the culture as a result of the formation of insoluble elemental selenium. The temperature range for growth was determined on MRA at 4, 16, 28, 37 and 42 u C for 7 days. The NaCl concentration range for growth was tested in modified MRB (l 21 distilled water: 0.5 g yeast extract, 0.5 g proteose peptone , 0.5 g Casamino acids, 0.5 g glucose, 0.5 g soluble starch) containing 0-10 % (w/ v) NaCl (at intervals of 0.5 % NaCl). Growth at pH 2-13 (at intervals of 0.5 pH unit) was tested on MRA using citrate/phosphate, Tris/HCl, Na 2 CO 3 /NaOH or KCl/NaOH buffers (Breznak & Costilow, 1994) . Constitutive enzymes and other physiological properties were determined using API 20 NE strips (bioMérieux) and GN MicroPlates (Biolog), according to the manufacturers' instructions except that sterile seawater was used to prepare the inoculum. F. balearica DSM 9799 T and F. kyonanensis DSM 18153
T were obtained from the DSMZ (Braunschweig, Germany) for use as reference strains. The morphological, physiological and biochemical characteristics of strain JYr13
T are given in the species description and Table 1 , and the cellular morphology of strain JYr13
T is shown in Fig.  2 . For most phenotypic characteristics, strain JYr13
T had properties that were typical for the genus Ferrimonas, such as Gram-negative, facultatively anaerobic rods, positive for catalase, oxidase, H 2 S production, nitrate reductase and utilization of lactic acid. However, strain JYr13
T could be differentiated from members of the genus Ferrimonas by being negative for caseinase, arginine dihydrolase and citrate utilization, and positive for SeO 3 2-and SeO 4 2-reduction (Table 1) . A summary of the major differential properties between the isolate and its closest phylogenetic neighbours is given in Table 1 . It is worth mentioning that in this study F. balearica DSM 9799 T and F. kyonanensis DSM 18153 T were also able to form lateral flagella on MRA and a polar flagellum in MRB, features that were not reported in previous studies (Rosselló -Mora et al., 1995; Katsuta et al., 2005; Campbell et al., 2007; Nakagawa et al., 2006) . Chemotaxonomic characteristics were determined using cells grown at 28 u C for 24 h in marine 2216 broth (BD) at the late stage of the exponential phase of growth. Fatty acids were extracted and analysed according to the standard protocol described in the Microbial Identification system (Sasser, 1990) . Analysis of isoprenoid quinones was carried out by the Identification Service and Dr Brian Tindall of the DSMZ. The G+C content of the DNA was determined by the method of Mesbah et al. (1989) using reversed-phase HPLC. The most abundant fatty acids of strain JYr13 T were C 18 : 1 v9c (13.6 %), iso-C 15 : 0 (13.4 %), C 17 : 1 v8c (11.1 %) and C 16 : 0 (10.0 %) ( Table 2 ). In comparison with the two reference strains studied under the same conditions, the isolate contained smaller amounts of C 16 : 0 and C 16 : 1 v9c and larger amounts of iso-C 15 : 0 and C 17 : 1 v8c ( Table 2 ). The isolate contained menaquinones MK-7 (98 %) and MK-6 (2 %) and ubiquinones Q-7 (61 %) and Q-8 (36 %) as the isoprenoid respiratory quinones. The predominant quinones were consistent with the genus Ferrimonas (Rosselló - Mora et al., 1995; Nakagawa et al., 2006; Katsuta et al., (Campbell et al., 2007) . B, Beige; L, lateral flagella; OR, ovoid rod; OW, off-white; P, polar flagellum; R, rod; +, positive; 2, negative; ND, no data available. 1.7-7.0 pH for growth 7-10 6-9 6-9 6-9 6-11 6-9 Growth at ( u C):
16 Ferrimonas sediminum sp. nov.
2005
). The G+C content of strain JYr13 T was 59 mol%, which was well within the range for genus Ferrimonas, i.e. 55-60 mol% (Campbell et al., 2007) .
On the basis of phylogenetic inference and phenotypic characteristics, strain JYr13
T should be assigned to a novel species of the genus Ferrimonas, for which the name Ferrimonas sediminum sp. nov. is proposed.
Description of Ferrimonas sediminum sp. nov.
Ferrimonas sediminum (se.di9mi.num. L. gen. pl. n. sediminum of sediments, pertaining to source of isolation).
Cells are Gram-stain-negative rods (0.560.7-2 mm) and motile by means of lateral flagella on solid media and a polar flagellum in liquid media. Oxidase-and catalasepositive and facultatively anaerobic. Forms beige, circular, smooth and convex colonies with entire edges after 2 days on MRA at 28 u C. NaCl is required for growth; grows with 0.5-8 % (w/v) NaCl (optimum, 3.0 %). Grows at pH 7.0-10.0 (optimum, pH 7.0-8.0) and at 16-42 u C (optimum, 25-28 u C). Negative for amylase, alginase, lipase and caseinase activities. Utilizes Fe(III) oxyhydroxide, Fe(III) citrate, SeO 3 2-and SeO 4 2-as electron acceptors. Positive for reduction of nitrate to nitrogen, oxidase and catalase activities, hydrolysis of aesculin and gelatin, utilization of lactic acid and production of H 2 S, but negative for production of indole, arginine dihydrolase, urease and bgalactosidase activities and utilization of D-glucose, Larabinose, D-mannitol, D-mannose, N-acetylglucosamine, maltose, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate and phenylacetic acid. With GN MicroPlates, utilizes Tweens 40 and 80, DL-lactic acid, inosine, thymidine, L-alanine, glycyl L-glutamic acid and uridine as sole carbon and energy sources. The major fatty acids are C 18 : 1 v9c, iso-C 15 : 0 , C 17 : 1 v8c and C 16 : 0 . The predominant isoprenoid quinones are menaquinone MK-7 and ubiquinones Q-7 and Q-8.
The type strain is JYr13 T (5DSM 23317 T 5LMG 25564 T ), which was isolated from coastal sediment of an amphioxus breeding zone in Qingdao, China (36 u 59 N 120 u 329 E). The DNA G+C content of the type strain is 59 mol%. (Campbell et al., 2007) . Data in columns 1, 2, 4 and 6 were obtained after growth in MB for 24 h at 28 u C, for column 3 in MB at 25 u C to late-exponential growth phase and for column 5 in MB for 24 h at 25 u C. 2, Not detected or ,1 %; ND, no data available. 
